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| fofficiently of late txperimented, by dur Partners, that ou 


vled Leoaor, 
Peraduenture there.are ſome will ſaie, that he 
good Compaſſe, ikbe ſee it. J ſale che. Compaſſe ni bee 


good, and pet not good fox hym, extept his Plat bee agreable. 
As foꝛ txample. A Leuant Compalle is a good Com paſſe, ta 


vſe with a l. euant Plat, but it diſtereth from out Compaſſe 


baife a poinct mote Caſterly, Aud others there are ok Danſk, 
that differ from ours a poinct moe CAeſterlp, and pet bee 
png vled in their kin de, are good Compaſles, 

Aud therefoze J conclude that generally the beſte Com: 
paſſe is this ſoꝛt ſet at a polntte, becauſe the maioꝛ parte of 
Compaſſes and Plates, doeth not differ from this aboue of 

a poinct, extt : ta ahaue named of Levant and Dan! * 

J baue he 
Southwardj 
foxce,and to! 
reaſon ofthe! 
by bet ng long avient tram the Scone, to not veyng touched 
oz refrcſhed there with. And again, che mne that beareth the 
Flie maie bet ſo dulled with long vſyug, that the Flie is as it 
were ſtaied, chat it can not plate as it would ik it were ſharpe. 

Therefoze,if you nrake it ſharpe wich a Thetftone, 5 
ſha'l finde it remedied: and allo when pou finde it 1 : 

eo 


tickle, you mate dull the pointt ol the Pinne, with thel 
apaire of wiityng Tables , vutill you mate ſee the top 
thereof, and then the Compaſle will bee better fo 
a high Sea. And thus by ſharping and dul | 
lyng ot the Pinne, pou mate make 
an e pour Compaſſefitfoy all 
2 Weather 
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of the Variation 
of the Cumpas,or 


Magneti call 
Neeale. 


77 Wherinis Mathematicaly hewed, /, 


the manerof the obſeruation, 
ellectes, and application 
thereot, made by 
W. B. 


eAnd is to be annexed to 
The newe Attractiue 
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To the Trauelers,Seamen,and 
Mariners of Englande, 


Arg of late( gentle reader) recei- 
1 wed from the expert eArtificer *Ro. 


ne pe Attraffiue (Who of the great 
— | good il, and affeftion he beareth, 1 
bath <itedbibed in his dedication, that, whiche F | 
acknowledge not to bee de ve ) wn the whiche amon- 
geft other diuers vertues and properties of the Ma- 
gnes or Lodeftone , he intreateth of the declinyng of 
the * edle touched there vit h from the plazne of the 
Horixon, (a matter neuer before found, or Written of 
by any ) . For the further behoofe and benefite of all 
traueilers and Seamen, J tooke occaſion toinlarge the 
ſame with this diſcourſe of the variation of the Com- 
paſſe, wherem f haue handled the Whole varietie of 
that ſubielt, bothe Practically, and Mathimatically, 
to the ende 7 might partly ſatſfie bothe the vulgar, 
and alſo the learned ſort. For knoWyng the variatis 
of the (1 unipaſſe to bee the cauſe of many errours and 
amperfettions in Nawgation,and Perceiuyng that all 
thoſe that baue as yet gone about to gine rules in that 
X. i. arte, 


The Piefice! 


3 Pan left this(beyng a principal poinftand eu? 
the grounde of all the refte )vntouched,or at leaft o 


fleightly handled the ſame , that little or no benefit 


could be gar hred therbye haue here ſet doune the ſu- 


Arie wales to ob ſerue the [ame at all tymes & places, 


that the mconuemence beyng knoWvne;might be conff- 


dered of;and auoided.YVherean,alt bough my cheefeft 


intent hath been to p eaſure thoſe that ſhall haue oc- 
caſion to put the thyng in practice by their ne tra- 
uaile and experience, Jet becauſe ſome of the rules are 
deducted Fom the fountaines of the Mathematicall 
Sciences, and wrought by the doctrine of Sines and 

Triangles, Whiche maze ſeeme ſtrange i in our E Agliſbe 


tonge, e vher vit h fe we Seamen are yet acquainted, 
I maze ſeems to haue miſſed of my firft good meanyng, 


but 1 would Wiſhe themts chuſe that hic he is plain, 


and conformable to their capacities, and make their 
profize thereof ;and for the refte vnderftandt, that of 


ſuche obſeruations as thei them ſelues can not preſen- 


tly applie to the purpoſe, by others that are through- 
ly „ ene, in theſe Mathematicall ſupputations, 
or by them ſelues when thei ſhalt att aine to the Io w- 


ledge ju ord be ror ſuc he effeftuall matter 


ul by theſe rules and preceptes promiſed. VVhere- 
fore al haue all Seamen to vſe ſuche dilrgence m 


——— ̊ — — ww 2 — —— thet : 
ener 
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their trauailet, that no oportunitie be omitted, hen, 


en where any obſeruation maze be made, either for the 
variation;or latitude of places or of any ot her nece(- 
ſarie pointe incident to Nauigation, and thereof ta 
keepe contmuall notes & memoriall.For theſe obſer- 
wations, there needethnot many troubleſome Inftru- 
menten, onely for the Variation, the newe Fuffru- 
ment in the ende of thus treatiſe I preferre before all 
other. And for eleuation a plaine Aftrolabe exattly 
made, and a croſſe ſtaſſe, are ſiiſſicient. ( The Globe 
Were alſo a verie good and neceſſarie Inflrument.for 
beſides many pleaſaunt concluſions that mate be tried 
by it, it  doeth hg 'tenverie muche the conceiptes; o 
vnderftandyng diuers important poinctes, but it it 
tos troubleſome Cor ere not fit for euery Ma- 
riner] to becariedtotie Sea). Vntothe hic he male 
bee added tie Topographicall Inftrument, for taking 
of diſtances ; and makzng deſcriptions vpon the land. 
VVith theſe Inftrumentes,and the ſaulyng Cumpaſſe 
and Marine plat,(Whiche are al vares to be under 
ſtoode the pri bra moſte neceſſarie Inftrumen- 
tes for Nauigation, for by them onely any vorage 
maie bee made, but without them no Nauigation can 
bee 3 ) the Whole Worlde maie bee traueled, 


penner rl bb e So owa cu e 
But to bm all theſ# r 
der fand the grotndes ho ro v ſe then wore 
UGH: ——— — Hee 
Har err 10 her eaniyny in they profeſſion; fir fleri 
ferke knowledge in Arithmetikes Geomervie, whicbe 
ave the groundes of all Scienee and Cerrainarces of 
i Whiche there ic vritten in bur Engliſh 

ffeitht for an induſtrions ana Wy eto ah¹s 
bi to greate perfettron, whereby he mate eh rodgy 
21 of Infframenter, Rules, andy other, 
(if but alſo ber able to torredle them, and to demiſe ne vr 
of trym ſelf And this not onely in Nauigatiou, bur in 
all Mechanicall Sciences. As bythe ſtudinus practiſe 
and exerciſe in theſe artes, haue attamed to rare ani 
fenguler (edge: In eArchiteBture, Dotriuuiur the 
M Rematze + Tn pamtyng that famonr Germaine eAl- 
i bertus Durerus: And in buuldyng of Shippes, Mar- 
there Baker our countrieman': Aud others in other 
faculties as thet haus been moſfe ſhilfull herein ,'fo 
haue thei excelled. Hauyng theſe helpes and proundes 
Þrth the Inftrume ntes before [peciſe, u Mariner 
Mair lee able to walk deferipteon in plurt of the cod- . 
Fes 
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Res awd Countric,audof the Baxchgs , Rockes, aud 
Sholdb5 in the Sus, With the daapr bes and at her ne- 
ceſſarie notes obſerugd an lis owne trauailes particu · 
Ys Eeffeftually accordyng tothe truthe,(whiche 
re ved in a penſect Mariner. 
And net re alnwies ried to the reportes af other, ar to. 
the JO vp op, Spemſhe Marine platti,whiche are 
made by the Cardmakers of thoſe Countries nen that 
are notrautters chew ſedue c, hut doe all thinges ther- 
indy information; and cin che credire af others,. 
Whiche onely-commutt to memorie the forme and ma- 
ner of. the Sea coaftes, with nalung ſome fe we notes of 
the lyng of one place from an other whuche 641 neuer 
bee ſo perfette as the deferiptons that are made p. 

pon the $2: gbr and cue ve of places, albeeit he / 
uewer ſa [kilfull and cunnyng thut ſhall ſocary the 
P 
Sie{full. By this meanes the ardmakgrs ſet doune 
Shei (uo de not What: as mais appeare by the deſcrip- 
tion of their o uns coattes,whiche are werie groſſely 
and -unperfe@tly docen,whereas the Mare plattes 
ought to bre deſcribed by ſuche as can giue reaſon, and 
ſbewe obſeruation of cuery particularitie contained 
in the ſame, aſ well far the latitude of 2 the b- 


ahh the Compeſſe of the 


e nm 
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Fes, landet, Baier, Rothes,Sholdes eg. one from an 

orher, and the diftantes bet weene them. The errors of 
1 thoſe deſcriptions, Fmait not attribute to the ¶ ard- 
| makers,but to the n kilfull Seamen of tho fe caun- 

| | trier for if ther were ot! er wiſe, at thei haue been ac- 

| 


= 
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rompteil rhe mofte ſ Hulfull of the wori de: thoſe errors 

| coul not kane cormned as ther doc: true it is that for 
0 their preat trauatles,thei haue been Worthely famous 
[1 - abeue allother nations, till now at length our { oun- 
rrieman Str Fracu Drake for valarous attempr,pru- 
| dent proccadyng, es fortunate performyng his voiage 
| about the worlie, is not onely become equall to any of 
them, but in fame farre ſurmountetih them all. But 

thoſe (ardmakers,and all other that collefte and ga- 
6 ter Hydrographical, and Geographicall deſcriptions 
El | of other mennes trauailes or reportes: as their paines 
maic bee greate , and deſerue due commendation, fo 

wy | therr doynges maie bryng commoditie diuerſely. And 
1 in t hit behalf Alrahamus Ortelius in his Theatrum, 
| Vat h deſerued innrortall praiſe , for colletyng io ge- 
os. | ther, and reducing mto one comodious volume, the di- 
* vers plattes and deſeriptids, made by diners and ſun- 
b | Arie men. But amongft all thoſe that haue made Geo- 


grap hrcall deſcripttons, J can not a little maruaile 
ö . Culicimus Poitelius , who benng af 


— 
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ned 


The Preface. 
ned man, 4 greate trautiler and (v/mographer,and 
Deane of the Kynges Profeſſors in the Unuerſitic 
of Pari, in his ontuerſall Mappe. Anno 1 580 beſi- 
des that it is generally bandeled after ſuche a groſſe 
and confuſed maner , that it might ſeeme rather to 
haus come from ſome rude -onſhilfull;then frombym 
fo famous a Doctor; hath alſo in the imagined Coun- 
' triegaboute the North Pole, ſõ corrupted it with hit 
fonfle dreames,and fantaiticall inſcriptiont, attribu- 
typo to thoſe ſuppoſed landes , diuers people, as the 
orgians and Hyperborians,and aſſionyng there to: 
the higheſt hilles of the worlde,and the people d wel- 
Hug on the,to haue the continuall light of the Sunne; 

ueta Zemlia founde by the Engliſhemen, An. 5 50. 
the holie Lande, the place of the cheefeft felicitie, the 
Iyperborean feldes, and therefore the felicitie of 
he Moluccas, with many other ridiculous ab ſurdi- 
ies: That by the groſſe errors of thu learned man in 
ſe matters, am taught, that what ſo euer fame 
eth,or opinion in conceiued of any man for profound 
rnynp , and ſmothe deliueryng of their conceipter, 
on What ſo euer greate promiſes are by them ſelues 
made in theſe artes, to iudge of them accord Hyng to 
the woorſtes that come from them, and not otherwiſe 
to bee deceiued. 


eA.t. | For 


33 cut eo « lo = aye 


ere 


Fo anoidyng prolixitie in this my Preface to ſo 
1 referre the getlereader,to the worke 
it ſelf. Yet by the Wave it — a miſſe, that 7 
commende unto you, the table of the Sunnes declina- 
tion( or Regiment )made by R. N. Which is calculated 
for the preſent tyme, and differeth not from the truth 
in any place aboue one minute, vheras in all other be- 
therto made and extant, there are great errors. Ther- 
fore, ſuc he as otherwiſe can not from tyme to tyme 
calculate their declinations,accordyng tothe place of 
the Sunne to bee giuen by the E phemerides,and table 
of declination f Rein holdus mate boldly ſe this 
Regiment for 20. yeres Without an ny ſenſible errour. 
And ſo wiſhyng my trauatles in this treafe mate doe 

 ſuche good as F ment, Fcommit the ſame to 

your gentle conftruttions,and your ſel- 
uc to the Almightie. At Lime 
houſe the 26. of Septem- 


| i 1 ber. Anns 1581, 


Milliam Forough « 
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Ofthe Variation ofthe Cum 
pas or Magneticall Needle, 
Chapter 1. 


HE Variation of the Needle or 
Cumpas,is pzoperlp the arkotthe 
[01430 contained between the true 
AL-, meridia of anp place and the mage 

1a | neticall meridian ofthe ſame, and 

is denominatedto bee Eſterly oz 
' TAeſterly, accozdyngco the poſts 
tion of the magneticall meridian 
to the Eſtwards oz CUeſtwards 


— 


” 
3 res 


— — 


—— —— 


Noi th parte, oꝛ the South parte thereof , but vppon oppolig 
points it hath contrary denominations, 

The magneticall meridianzs to bee vndecffood a great 
circle paſſyng by the Zenith and che ole of the Me gnes, deui⸗ 
dyng the [111301 into two equall parts croſſyng the ſame at 
oppoſit points: which interſettions oz croſſynges, are N;ewen 
by the Needle oꝛ wiers of che Cumpas touched with the Mas 


goes o2theLogeftone, 
, The Azimuth of the Sun la # great tree, palſyng by the 
enith and the true plate ofthe Sun: croſſyng the Hoꝛizon at 
right Angles in oppoſſt poincts, and diuidyng the ſameteta 
two equall parts. And it is ſaid to be giuen hen the diſtance 
thertol krom the true meridian is knowne, 


The A ʒimuths of the Sun vpon equall eleuations in fore 


naone and afternoont haue equall diſtances from the true 
meridian, ſo that the middle potncr of the whale difference of 
any two Azimuths obſerucbvppon equall eleuations in fozs 
noone and afternoone,is the true meridian, 3 

| B. j. | This 


of the true meridiau: And may be attompted either from the 
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meridian. 


Of he Vatiatvi 


\«Chisdifferenceok Azinntths is found vppon the Jnſtru 
ment of Qariation, by addyng together the Uariations ofthe 
Sunnes ſhadowe at equall eleuations in foznoone and aſters 
noone, The half whereof is the diſtance of the Azimuths from 
the true Meridian: the whiche compared with either of the 
ſame variations of theSunnez ſhadowe, the difference ſhalbe 
the variation of the Needle from the true meridian, 

On els ſubtracting the leſſer variation ofthe Sunnes (hs 


dowe, from the greater (at equall eleuations) the halfe of the 


remapner ſhall be the true variation ofthe Needle from the 


But the Azimuth of the Sunne beyng otherwiſe giuen, 


5 and the variation ofthe ſhadowe likewiſe giuen, che difference 


between them is the variation ofthe Needle. 

The Variation of the Sunnes ſhadowe Jcall , the Hoꝛi⸗ 
vont all diſtance betweene the Azimuth ofthe Summe and the 
magneticall circle, whiche are rep2eſented in the Jnſtrument 
by the ſhadawe ofche line and the Needle. 
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of th E Cumpas , 
| be mauer how to vſe the Inilrument 
| of Variation. 


She ſecond ¶ Hapter. 
"Wo 2+ pon ſome Stoole, oz other thpng that is 
I flat, ſo as it may ſtande leuell, and the 
: P Plummet inthe Standerd which ts pla: 
AY KAPrAN cat the Noth ende of the fired Flye, 
NC may fall perpendicularly with the line 
| => tn the ſame Standerd. 
You muſt haue regard that inremouing the Jnſtrument 
to the Sunne as he goeth about, it may alwaies ſtande leuell 


as aſoꝛeſaied. 
Pou are then to conſider, that ing that recheth kram 
the South part ofthe Jnſtrumtt, to the cop ofthe Standerd, 


is the ehieleſt ſtring to giue the Sunnes ſhadow, which mut 
be ſo directed by turnyng che Juſfruments South ſide tothe 
Sunne wards, that the ſhadowe ofthe ſame may fall directly 
longſt vpon the line of South and Noth in the fixed Flpe,fo2 
it ougbt not tocroſle o2 vecline from the ſame line in any part, 
but if it do, you muſt ſeeke to reloꝛme it by ſetting the Stan- 
derd moꝛe vpꝛigbt, oꝛ remouyng it at the Southend, 
Then muſt youalſo ſee, that the ſtring that is faſtned to 
the boope ol Bꝛaſſe that enuironeth the fired Flye, mate be ſo 
plated, that it agree iuſtly with the ſhado w of the fozmer line, 
and the line ol South and Month in the fired Flye, in ſuch ſaꝛt 
that both the ſhadowes maie be as it were hidden in the (ated 
line of the Flyt: which you maiedoe aptly,by turnyng the ſaid 
hoope,andrentoupng the fame line at either ſide ofit, as you 
 Jallſee cauſe, | 
The Inſtrument beyngdulp placed in ſoꝛme afozeſaid, it 
differeth nothyng from the Cumpas of Uariation, but ondly 
in this poinct, that whereas the Flye ol the Cumpas of Aa. 


riation, is ſo turned by vertue of the * wiers * 
J. 


Jrft you muſt place the Jnſtrument vn | 
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on +Andlike as you doe in the foznoone , Es; == 
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Ofhi Variation 


the Noith pdinet thereofdoeth bew the pole ofthe Pagnes 
ox line ol Uariation: In this Juſtrument, the Nozth potnct of 
the' tbe voeth that, whiche the Nozth pointt ok the 
Cumpas ſhould doe-Andthe Noꝛth poinct of the Flye which 
i cedinthe bottome of the Inſtrument, doth alwaies auu⸗ 


F 


Her to finde hover of the Needle or ne 
at auy place the elenation of the Pole, and ſianation 
of the meridian unknowns, 


rie third Chapter. 


— Hen you would obſerue che variation in 


4 anp place,you malt deginly 2 loynoont, 
2. ſooner;the better, and the mote effec⸗ 
3 5 


all mate pour obſeruatids be, do thus. 
Late your Aſtralabe and obſerue du⸗ 
eke heighe ofthe Silne,foz yourmoze 
_—_ eaſe it ſhall bee beſt fo2-potr co note the 
to be iuſt vppon a degree, without au 
minutes oz fractions , . 
came height, turnt your Inſtrument tothe Sunne, ſo as the 
ſhadowe ofthe lines mate fall juſtſp vppon the line of South 
and Nozth in the fixed Flye. 

Then, when the Needle doeth ande, [doke directly ouer 
the Noth poinct ofthe Needle, what degreeand fraction, if 
there be any, doth — inrks che fixed Flye, 
chat is toſate, how many degrees it is from the Nozth of the 
fired Flye, which you ſhall note dftigcently, and may laie, that 
ſo many degrees #c.is the variation ofthe Sunnes ſhadowe 
from the Nozth, as che. Nozthpotuct of the Flye is fromthe 
Nozth poinct of the Needle, either Eaſtwardes oz Weit. 
wardes as you ſhall finde the lame Thus maie pou obſerue- 
diuers tymes , vponſeneralldegreesof the Sunnes eleuatis 


of che Cumpas.· 


ferne the Sunnes eleuatlon in the afternoone, vpon the ſame 
decree ofheight , and with che ſams ſive ofthe Aſtrolabe aud 
Inder turned towards the Sunne 
(fo2 auopdyng of erroꝛ that m 
tyng at every height what p. 
the Dunne commeth to the m 
tractly obſerue his eleuation 


as it was in the ſoꝛnoone, 


trne Latitude of che place: allwhiche you 
fazme followpng.. | 
Example. 
ABS. Limehouſe the fxteenth of 
Winsen October. Anno, 15 80. 
—FEmoone | Aſternoone 
For nt Et 
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alternoone. J finde the variation to be but 30. d. O. fr Nozth 
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4 j Of the Variation 


| The elenation of the Sunne vppon the meridian 25. d.5 &. 


* phe declination 12. d. 30. whiche Tadde to the elewation, be. 
cauſe the Sunne bath South declination, and thereof amoun- 


reth 38. d. 28. fhe clenation of the Equinetiall, the whiche [ 


ſubtratt from go. d. thereſt is 51.d.32/ the elewation of the 


P ole PF. | ri th, " ob | 

Now are you toconſider,that out of the greater variaria- 
tion of ſhadow vpon any degree of the Sunnes eleuation, is 
to be taken the leſſer of che ſame degrees eleuation , whether 
it bee in the foznoone oꝛ afternoone, (except the ſame variatis 
ons be bothe one waie from the Moꝛth ol the Needle, whiche 
then are to be added) the halfe ol the remayner is the variation 
ol the Needle oz Cumpas from the Pole 02 true meridian. 

In the fozmer obſeruations, I do finde the greateſt varia⸗ 
tion in the foznoone,fo2, at 17. d.eleuation, the variation is 5 2. 
d. 5. from oꝛth to eſt: And at the ſame eleuation in the 


to Eaſt, I take the leſſer out ofthe greater and finde remay⸗ 
ning 22. d. 5 the hall ther cofis 11 d. 1 7 . 0 much T7 ſap 


is the Pole Artik , and true meridian line that paſſethtothe 


Pole by our Zenith at London, to the Weftwardes of the 

Noth that the Needle ſheweth, Aud therefoze the Needle oz 

Cumpas varicth from the true Nozthe 11,d,1 7. to che 

Caftwardes, 
. Allo at 25. d. eleuation in the foꝛnoone the variation is 22, 


d., from Nozthto Wieft : at the ſame ele uation in the af: 


ternoone che variation is o d. S. from Noꝛtch to Teft , Now 
becauſe the variations are both one way, (that is to the Meſt· 
wardes / I adde them together ( and ſo ought pou to doe as of- 
ten as pou finde the variations ſo to agree) and I finde that 
they amount to 22. d. a8. che halfthereof is 1 1.d.14-which is 


the variation 


The variations of the Needle oz Cumpas by the fozmer 
obſeruations, are {et out towardes the right hand againſt ene- 
ty degrees cleuatton; and conferryng them all together, J do 


houſe 


linde the true varlation ol the Needle o Cumpas at Lym- 


of the Cumpas. 
houſe to be about r 1. d.. o⸗ 11. d. . whiche is a poinct of 
Cumpas iuſt oz littlemoze.So that in a Cumpas whoſe wi 
ers are ſet directly vnder the flowze de Luce, the Nozthand 
by Weſt, and South and by Eaſt poincts doe ſhewe the true 


The elenation of the Pole and place of the Sunne ginen 
| how wppon the Globe, to finde the variation of the 
Needle by any one #bſeruation , either in fornoone or 

aft Noon. 


She fourth Chapter. 


1 3N the fo2mer declaration, the onely way 
to try the variation, is by comparyng of 
| the ſeuerall coꝛreſpondent obſeruations 
WY! ofthe Sunnes eleuation in the foznoone, 
with thoſe ot the afternoone, ſo that if the 
| Dunne ſhould bee obſcured, oꝛ by any o⸗ 
ther occaſion like obſeruation can not be 
afternoone , then the fozmer rule giueth not the 
deſired purpoſe, Therefoze J thought good toſhewe, howby 
anp one obſeruation in the foꝛe o2 afternoone , the eleuation of 
the pole and place ol the Sunne giuen , pou maie knowe the 
true meridian and the variation of the Needle from the ſame 
in any place, whiche thing mate be done and aptly demonſtra- 
ted vpon the Globe, but moſte exactly calculated by the Table 
of Sines. 

To finde out the variation vpon the Globe, vou muſt firſt 
ſet ppur Globe to ſtande dewly actoꝛdyng to the eleuation of 
the Pole at the place pzopoſed, Then ſeeke in the Ephemeri- 
des toi the true plate ofthe Sunne that die, and note it with 
ſome lmall pꝛick in the ecliptikof the Globe. And placyng the 
Quadꝛant of Altitude 02 moueable vertical, at the vertitall 
pointt o2 Zenith, take the eleuation ol the Sunne obſerued by 
the Aftrolabe oz other Jnſtrument at 3 


s 


aa S- — 2, 
—— — — - 


| the pꝛicke you made foz the place of the Sunne in the ecliptik. 


Fed, about 4x, . lum the meridian, Aud conlerrpyg the ſame 


2 * 


Ofche Variation 


- noteitiuſilybppon the ſame quadzont of altituwe. Then 'vrne 
- pour Globe ard quadzant towardes that part of the Yozizon 


that the Sunne was in at the tyme of the obſernation , till 


concur and agree iuſtly with the eleuation marked in the ſaip 
quadꝛant of altitude. So ſhall you ſte the quadzant ſhewe you 
vpou the Hozizon, the Azimuth and diſtance of the Sunne 
fromthe true meridian of that place, whiche you ſhall tom⸗ 
pare wich the variation obſerued vppon the Inſtrument at 
that inſtant of the Sunnes eleuation, And ifthep agree and 
concur juſt , then (hall vou bee in the true and cemmon mcri⸗ 
dian, v hiche ſhe weth the ole of the woꝛlde and Pole of ihe 
Ma nes 62 Lodeſtone: But ifthei differ, you ſhal ſubtract the 
Leſſer from the greater, the remayner ſheweth the variation. 
Aud it the variation vpon the Inſtrument be greater then the 
true diſt ance of the A ʒimuth from the meridian tsunde vppou 
the Globe, the tame ſurplus is to be accompted fox variation, 
vpon the contrary ſide ofthe meridianif᷑ it bee leſſe, it is tu bet 
attompted ou the lame ſive of the meridian that the variation 
is taken, whether it bee in thefoznoone 82 afternoone , This 
preceptneedethno. further demouſtraion , then the Inſtru⸗ 
ment it ſelf, the Globe J meant. 

But foꝛ example. ot the wozke , J take the ſirſi obſt ruati⸗ 
on, in the fozmer Chapter ſpecified, made at Lymehouſe the 
ſixteench ef October 15 80. in the fsznoone, which is 17 d. xle· 
uation, and varia:ion 5 2. d. 35. from Moꝛth to CMelt. 

Firſt J ſet my Giobe at 51.9.3 2. fox the ele uation of the 
Pole. Secondly J take the place of the Sunne 2.0, 55. m. aud 
note it vyon the Ccliptick , Thirdly J note vþ6 the quadzant 
of altitude, the eleuation ofthe Sunne 17. d. This done, J 
moue the quadzant of altitude towardes the Eaſt of the [oz 
rizon , and tutne the Globe till the pꝛick in the Cclipticke to 
the place ol the Sunne, doe agree iuſtly, with the elenation 
noted vppon the quadzant of altitude, and finde the true A zl 
muth ſhewed by the ſaid quadꝛant vpon the Hoꝛizon to be ne⸗ 


wich 


* 


ol the Cum pas. 

with the variation founde vyyon the Jnſtrument 52. d.; 5. J 
find the difference 1 1. d. 1 5. And becauſe the obſeruation is ns: 
ted to be in the fozncone kr the Month to the Met, oꝛ South 
to the Eaſt, and the variation vppon the Juſtrument greater 
then the Azimuth founde on the Globe , J accompt the ſame 
fromthe Nozth to the Caſt, oꝛ fromthe South to the ett. 
So F conclude the variation at Lymehouſe tobe about x 173 
from Nozth to Eaſt, oꝛ South to Weſt? 


Hoy to finde the variation by Arithmeticall calcula. 
tion vpon any one obſeruation inthe fornoone or 
aſternoone, the Latitude ofthe place, and decliua- 


tion of che Sunne beyng giuen. 


CThefift C haprer. 


| 

a DE ſumme ofthe woꝛke, is to finde the ark 
of the Doꝛizon, betweene the meridian and 

the Azimuth ofthe Sunne at the time of the 
$7 obſeruation , whichebeyng compared with 
| the variation founde in the Inſtrument, the 
b difference is the variation of the Needle, 

Fo? attayuyng of the ſame arke. Firl? it is neceſſarie to haue 
the arke ofthe Equinoctiall bet weene the Sunne at the tyme 
of the obſeruation, and the meridian, which ark is thus found. 
Multiply the ſine ol the Sunnes meridtan altitude fo) the 
daie pꝛopoſed, by the whole ſine, the pzoduce diuide by the line 
of the eleuation ol the Equinoctiall o the complement of the 
Latitude) the quotient is the verſed ſine 02 ſhaft of the ſemidi⸗ 
urnall arke, whiche pou ſhall note fo the firſt nomber, 
Then againe multiplie the ſine of the Sunnes cleuation 

at the tyme ofthe obſe ruation, by the whole ſine, and the pꝛo⸗ 
duce diuide by the ſine ofthe eleuation ofthe Equinoctiall,the 
quotient ſubtractfrom the nomber pou firſt noted, the reſt is 
the verſes ſine of the arke of the diſtance betweene the Sunne 
and the meridian in the-parallell that it is infoz che tyme p28» 


C.. poled, 
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qi poſed, in ſache partes as the Semidiameter of the Equinoc⸗ 
WY tiall is the whole line: but it is neceſſarie befoze you applie it a · 

1 ny furder, to reduce it into ſuche parts as the Demidtameter 
of the parellellis the whole ſine, whiche pou mate doe thus: 
Multiplie this remapner by the whole line, the pꝛoduct diuide 
by the ne ofthe complement ofthe declination ( which is the 
| -  Semidiamiterofthe parallell) the quotient is the verſed ſing 
i: in his pꝛopoꝛztionall parts. 

; This verſed ſine thus reduced and ſubtracted from the 
whole ſine, leaueth the ſecond right ſine, which pou hall ſeeke 
v in the Table of ſines, and thereby ſindyng bis arke, you ſhall 
ſubtractthe ſame from the quadꝛant o2 90.d, the remapner is 
the arke of the fozſait parellell ofthe Sunne, which is anſwe⸗ 
rable oꝛ cozreſpondent in degrees and minuts, tothe arke of 


| the Equinoctiall that you ſeeke , Therealonofthe pꝛecept is 
h Ar the right ſine of the eleuation of the E- 


quinottiall, is in proportion to the right ſine of 
the meridian altitude of the Siine or any Starre: 
* ſo ts the whole ſine, to the verſed ſine of the Se- 
x | midiurnall arke. And againe,as the right (ing of 
q the meridian altitude, is to the right ſine of the e- 
leuation of the Sunne or Starre at the tyme of 
the obſeruat ion: So is the verſed fine of the Se- 
midiurnall arke of the ſame, to the exceſſe or dif- 
: . ference bet weene the [ame verſed ſine and the 
| . verſed ſine of the diſtance from the meridian. 
Fo? the better vnderſtandyng ofthe pzemiſſes , J baue 


let downe this figure following,and wilhe the Reader to con⸗ 
der of the ſame with the 4. Pro. of the 6,0fEuclide. . 


Let 


Et AMT. be the meridian circle, BD Q. the com- 
mon ſection of the meridien and Equinoctiall theis 
EE is alſo the diameter of both circles. 

AD T. che plaine ofthe Horizon, LH P. the parallell ofthe 
Sunne, Abbe is deſcribed vpon the centre F. at the diſtance 
F Lwhichei is the fine of the complement of the declination, 
AB. the arke ofthe elevation ofthe Equinoctiall. B O. he 

firſt right fine thereof. AL. the atke of the meridian alti- 


tude. LXhe ſine thereof, AN.the arke of the Sunnes 
| 8 elcuation 
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_ Ofthe Variation 


eleuation at the tyme of che obſeruation, N C. the fine 
thereof. BD. the whole ſine in reſpeR of the former arkes 
and fines. L R. the Semidiurnall ark of the parallell, RS, 
the firſt right ſine thereof. S L. the yerſed tine of the ſame. 
L che ark ofthe Sunnes diſtance from the meridian, IK. 
the firſt right line thereof. IG. the ſecond right fine, which 
is equall to K F. K L. the verſed fine, N E which is equall 
to KS. che differẽce of the 2.verſed fines LS. and LK. IL. E. 


the whole fine in reſpect of the arks and fines of the parallel. 


Now as BO. is to LX. ſo is B D. to LS. And as LX. to 
NC. ſo is LS. to N E. Or els thus, as B O. to N C. ſo is B D. 
to N E. 4 


Example. 
- The16,0ftober,1 580n Tymebonſi. 


The elewation of the Pole eArtth 1. d. 2. The decll. 
nation of ehe Sunne 12.4 3%. The elenation of the Sunne 
obſerned inthe fornoone 17. d.. The variation of the ſhadow 
vpon the Inftrument g. d. 45, from NorthtoWeſt 

34.21. 90,0, 271. | 

BO, BD. LX. LS, 


If.6220 5. gine, 100000, —then, 437 #4 ,gineth , 203 16, 


38.28, 90,0, 77.0. 
| 30. . BD, NC. NE, | 
Againe if , 62205. gine ,100000, 29237, ſball gius, 47001. 


Now out of L $,— 70396, | 
take.N E,— 4 
Ref. L R. — 23385, 
ThenifL F.97629.the fine of 7 5.4.30 the complement of 
the declinatiom, gine L F.100000, then L K.23515.gingh 


parties. 
The 


n⁊ greate circle paſſyng by the Poles oft 


of the Cumpas. 


The ſame ſubtratted from L F. looo o. the whole ſine, ſeueth 
X F.or I G.760 47 the ſecond right ſine of the ſame ark ,vhich 
is the firſt right ſine ofthe arke [ H.whiche arke you ſhall finde 
#nthe table of nes to be 49. d. 300. 2 fl. the complement where. 
of to the quadrant is 4 o. d. 29. d.. the arbe I L. ef the parallel 
betweene the Sunne and the meridian, whoſe correſpondent ark. 
in the Equinoftiall,ss the arke that was ſought. 
Now h Fe Cquinoctiall, you muff 


thereof, by the ſine of the complement 
Nation, and diuide the pzoduct by the whole ſine, the 
quotient is the ſine of an arke tontayned betweene the Sunne 
and the meridian, makyng right angles with the merit ian. 
This ſine multiply by the whole ſine, the pꝛoduct diuide by 
the the ſine of the complement ofthe Sunnes eleuation at the 
tyme ofthe obſeruation, the quotient ſhalbe the ſine of the ark 
of the Dozizon contained between the Azimuth ofthe Sunne 
_ meridian, whiche is the arke that was p2opoſed to be 
* 


Et DHN P. be the meridian. DAK. the Horizon. 
L E AN. the Equinoctiall. M. the place of the Sunne in 
the heauen at the tyme of the obſeruation, LMO. 
the parallell. H M B. the Aximuth or verticall circle paſſing 
by the Sunne. A MG. a greate citele imagined to paſſe by 
the Sunne, & to croſſe the meridian at right angles. IMP. 
he worlde,and place 
ofthe Sunne at the tyme ofthe obſeruation, commonly cal. 
led the citele of houres, or circle of declination, CM. the 
South declination of the — complement 
thereof to the ed Mie ark between the Sunne 
and thaand#iadd? themes imagined circle, A M G 
ark of the Sunnes parallel], E C.the correſpondent 
ofthe Equinoctiall, which are giuen in the former work. 
M B. che eleuation of the dunne at the tyme of the obſerua- 


A C. ij. tion. 
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Hh 
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e e e 


P . 
tion. M H. che complement thereof. BDaheark ofthe 


- Horizon intercepted betweene the Azimuth and the meri- 


dian,which is the thing required to be found, 

In this figure the Reader is to conſider the maner ofthe 
ſphericall triangles , and to compare the ſines af their ſides, 
accoꝛding to the doctrine of Copernicus. in the 14. Chapter at 
his firſt booke, and ol v egiomontanus. his 25 and 27. propo⸗ 
ſitions of his 4,booke of triangles. 

As P C. is to C E. ſo is P M. to M G. but 3. of ihem are gi- 
uen, therefore the fourth ſhall be knowen. | 

 AndasHM.istoMG. ſois HB. to B D, che arke thatis 

1717171 


of the Cumpas. 

fought, whiche by the three firſt giuenis likewiſe giuen; 
The ſecond part of the example. 
90. 0. 40.29.50, 27430. 


1 PU EC, © P M. MC. 
F. 100000,gine 6b 4g; 5.—— then, g7629.gineth, 6339 5, 


73S. 5 god, 4.3.22 
. HM. 9** MG, H. 29. 
[pane if. 9 fire, 6379 5,—— 100000, giuetb. 66291, 


uth of the Sunne from the meridian , the thyng thai 


webs. a8 
ow comparyng the ſame with the variation found vpon 


60 f N 
the Jnſtrument at the inſtant of 17. d. eleuation, which is 5 2. 


d. 3 J. I finde it to be leſſe, and therfoze ſuberact it, and ſo haue 
I thadilference 11. d.. 387. And becauſe the obſeruatiõ was 
in the foꝛnoone, and the variation vpon the Inſtrument greas 
ter then the arke of the Doziʒon betweene the Sunnes Azi⸗ 


muth and the meridian, thereto2e J conclude, that the varia⸗ 
tion is 11,d,7,38%, from South to Teſt, oz Nozthto Caſt, 
whiche is the thyng pꝛomiſed to be ſhewed, 
But comparyng the ſame arke of the o2izon 41. d. 31. 
21. with the variation founde at the coꝛreſpondent eleuation 
in the alternoone, which is 30. d.. I ſubtract the leſſer from 
the greater, and finde the ercelle 11. d. 1. 2. whiche ſhould 
be the variation , And becauſe the variation founde vypon the 
Inſtrument is leſſe then the arke of the Azimuth vppon the 
Do2i30n, J accompt the variation onthe ſame lide ofche me⸗ 
tidian, whiche is from South to Meſt, oꝛ Nozth to Call, 
This varietie berweene the obſeruation made in the foꝛ⸗ 
noone, and that in the afternoone, pꝛoceedeth either ofthe im⸗ 
perfection ot the Inſtrument , oz negligence of the obſeruer, 
Fa inthe rule there can bee no erroꝛ, beyng grounded vppan 
Geometricall demonſtration, then whiche nochyng can bee 


more 


D. 41. d. 3 L. 220. it the Horizentall diftance of 


- 


ov 
— . — —2— tity ale 


- __ Ofthe Variation 

The koꝛmer preceptes and examples doe ſerue when the 
Summe doth decline frũ the Equinoctiall either Noꝛthwards 
" oz Southwardes . But (f the Sunne be in the Equinocttall, 
then the maner ofthe woꝛkyng is mote caſte andbyief , Foz if 


vou multiplie the ſine ofthe Sunnes elevation at the tyme ok 


obſeruation, by the whole fine , and diuide the pꝛoduct bythe 
ſine ofthe eleuation ofthe Equinoctiall, whiche is che meridi⸗ 
an altitude, the quotient giueth the ſetonde right ſine ofthe di⸗ 
ſtance of the Sunne kr the meridian, whiche is the firſt right 
ſine ofthe complement ofthe ſame arke: And entryng the ta- 
ble of ſines with it, pou ſhall finde his arke, whiche if you ſubs 
tract ſrõ the quadꝛaut oꝛ ↄo.d.leaueth the arke ofthe diſtance 
of the Sunne from the meridian. And hauyng the ſame wozk 
thus. Ffthe ſine ofthe complement ok the eluation ok the Sun 
at the tyme ofthe obſeruation, giue the ſine of the koꝛſaid arke 
of diſtance, what ſhall the whole ſine giue. Multiplie and dts 
uide,the quotient ſhalbe the fine of the ark ol the )82t30n con- 
t1ynedbetweene the Azimuth ok the Sunne and the meridi⸗ 
an. Which ar ke being compared with the variation ofthe In⸗ 
ſtrument in maner as befoze is ſhewed , giuech the variation 
required. 

But the Sunne beyng in the Equinoctiall, if the place 
where the obſeruation is made, bee fikewiſe vnder the ſame 
eircle then is the variation moſt eaſely obſerued fo2 that the 
Eauinoctiall is the Azimuthof Eaſt and Teft, therfoze tur⸗ 
nyng your Inſtrument onely to receive the ſhadowe ofthe 
Sunne, and looking then ta the Noꝛth poinct ofthe Needle, 
t you finde the ſame to aunſwere to the quadꝛant oz 90.d,you 


ſhall be in the meridian ol the Magnes, whiche palſeth by the . 


Poles of the woꝛld, but if it doe differ from 90. d.the ſame dil. 
ference is the vattation ofthe Needle, 

But admittyng the obſeruer to be vader the Equinoctiall, 
and the Sunne to haue declination, then the pꝛopoꝛtion of the 
line ok the complement ol the eleuation at the tyme of the ob⸗ 
ſeruation, vnto the line ofthe declination, ſhalbe ſuche, as the 
whole 


9 C 


"ofthe Cunipas, 


whole line, is ta the ſine of the arke ol the Hozi30n included 
becweene the Azimuth of Eaſt and Teſt, which is the Equi- 
noctiall it ſelf, andthe Azimuth ofthe Sunne lo; the tyme of 
the obleruation, the complement whereof giueth the true me⸗ 
ridian, whiche complement pou maie compare with the vari⸗ 
mw ewed vpou the Jultrument,thedifferencets the vati⸗ 
ation. 

Diuers other caſes might bee pzopoſed , and rules giuen 
az them, whiche fo2 bꝛeuitie J omit. 

But one thyng J thought good to admoniſhe vou by the 
wie, that whereas J haue ſhewed in the firſt part ofthis pꝛo⸗ 
poſition the maner ta finde the two verſed ſines, the one of the 
Semidiurnallarke, the other of the arke ofthe diſtance ofthe 
Sunne from the meridian , By tlirlt, the Semidiurnall 
arke being found tnto houres aud minuts ok time, 

is ſhewed the tuft tie ofthe date . And by the arke of 
the other likewiſe reduced, the houre of the day, oz the tyme 
contained betweene the noonſteed and the inſtant ofthe obſer. 
nation. As in the ſame example. The verſed ſine ofthe Semis 
diurnall ark LS. is giuen 703 86. in ſuche parts as the Semi ⸗ 
diameter ok the Equinoctiall B D. is xoo00o, therefoze J re- 
duce the ſame into ſuch parts as the Semidiameter ofthe pas 
.zallel L F. is z 00000,and finde it tobe 72095. which ſubtrac⸗ 
ted from the whole ſine | L F. r ooo. chere reſteth S F. 2790. 
© whichet ts the ſecond right ſine of the Semidiurnall ark L R. 
and the right ſine of R H. 6. d. ĩ 2. whiche is che complemenc 
ofthe Semidiurnall. ark LR. wherefoze ſubtractyng it from 
the quadzant LH. o2 o. d. reſteth 73. d. 48. the Semidiur⸗ 
nall ark LR. the ſame reduced into See of tyme allo wyng 
15 d. foz an houre 15. foz a minut, aud 150 foz a ſeconde of 
ryme, aud fo) euery degree 4. minntsof tyme, fo2 euery mi: 
nut .. and koꝛ euery ſecond . cc. I ſtade the time of that ark 
from the poinct altendent, to the meridian, whtiche is halfe the 
dap, ta bee 4.houres 55. 12% and conſequently the whole day 
beyng the 16.0 f O Gober aboue EEE a to be g. res 50. 
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the arke of diſtance conſequen 


Ofthe Variation 
This example mate ſerue fo) a generall pzeredent, whites 
the Equtnecttall is betweene the Sunne x the clenatedPole, 


dut iche Sunttre be betweenthe eleuated Pole and the Egui⸗ 
nocttaſl, then will the verſed fine kall out to be greater then the 


whole line, and the Senndturnall arke to txceede a quadzant. 


Mherttoꝛe hauyng reduced the ſame into his pzopoztionatl 
parts, as befoze is ſhewed, ſubtract from it the whole ſine, the 
ſurplus is the ſine of the exceſſe of the Semidturnall arke a⸗ 
dove aquadzant,whiche beyng added to the quadzant, giueth 
the Scmidiurnallarke, 

. Bythe other verſed ſine ofthe diſtance ofthe Sunne from 
the meridian, which is L K. 2395 2. in ſuch parts as the whole 
ſine oz Semidiameter LF. is 100000, fubtracted from the 
whole line , is giuen K F.76048,the ſecond right ine ofthe 


ſume ark or diſtante, and the firſt right ſine of 49. d. 024 
which is the complement ofthe ark of the Sunnes diſtance 


fromthe meridian:therefoze ſubtractyng the ſame from 90 · d. 
reſteth 40. d. 29. 36%, the arke of the diſtance betweene the 
Dunne and the meridian, which beyng reduced into partes ol 
time as befoze,ntucth 2.houres 41.58“ and the ſame ( becauſe 
tt is tnthe ko moone) deducted from 12. heures the noonfteed, 
refteth9;houres 18. . the tuft inftant ofthe tyme ofthe day. 


But if this verſed line be found to be greater thẽ the whole 
fine (as it maie when the Sunne is betweene the Equinocti« 
all and the eleuated Pole, and befoze the houre of Tire in the 


and after the houre of ſixe in the euenyng) then doth 
tly exceede a quadzant, the ſine 
ofthis exteſſe is the ſurplus ofthe verſed ſine aboue the whote 
fine, Whoſe arke added tothe quadzant giueth the arke of the 
Dunnes diſtance from the meridian, and reducyng the ſame - 
W 


Asp this meanes(the tlenatinn of the Sunne being pes 
riſely obſerued andLaticudeknowen),che inſtant of time of þ 


'paieisginenmozeexactly,chen by any Clock, Ofall 63 other 


9 — 
„ 


Anſtrument, Sa ikthere might be had a poztable * 
would 


Would contimte true the ſpace of 40.0} 50.houres together ci 
longer tyme the better) then might the difference of longitude 
of any twa plates of knowen Lacitudes,whiche conuentent ly 
may be trauelled within that time, be alſo moſt exactly giueu. 


And in this ſozt trauelling and obſeruing from place to place, ' 
might che longitudes al any Countrey be perfectly deſcribed, 'Z 


An other way moſt generall, how to finde the Vari- 
ation by one obſeruation either in the fornoone or 


aſternoone, the elevation ofthe Pole 2 


tion ofthe Sunne beyng giuen. 

The ſixt ¶ hapter. 
— OR the accomplifþyng of this p2opoſi- 
tion pon are to imagine a ſphericalltrtF» 
gle vppon the ſuperficies of the Globe, = 
whole ſides muft be. Firſt the pozcion oz 1 
te ofthe meridian betweene pour Je- * 
8 CSR; ith and the Pole, whiche is the compte- 
| == ment of the latitude, The ſecond the ark 
ok the verticall circle contayned bet weene pour Jentth and the 

Sunne, which is the complement of the Sunnes eleuation at 
the tymt of the obſeryation , The third lide is an arke ofthe 
circle ofdeclination comp2zbended betweene the Sunne and 
the elevated Pole, this arke is found by addyng, oz ſubtrace = 
tyng, the declination of the Sunne,to02 from, the quadꝛant oz 
90. d. whiche muſt be done with this conſideratton, that if y sr L 
be on the ſame ſive of the E quinortiall that the Sunne is, vou q 
are to ſubtract the declination fromthe quadzant, It on che o⸗ | 
ther ſide,toadd it to the ſame, ſo haue pou the th2ee ſides ofthe 
call triangle given, Then the ſubſtance of the wozk cons 1 
eth in findyng the quãtitit ol the angle of the ſame triangte > £ 
at the Zenith, foz the complenicnt thereof to the Semnicircle 02 1 


two right angles, is the Hoꝛiʒ ontall diſtance of the Sunnes 
Azimuth from the meridian, which beyng compared withthe | 
variation ofthe Dunnes ſhado we vppon the Jnftrument, gi« þ 


ueththe thyng required. ; 
bche thyng pal vg 
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Of the Variation 
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Et FA C E. be the meridian, wherein A. the Zenith, C. 

L. Pole. AD. the verticall circle or Azimuthof the 
Sunne paſſyng by B. the place of the Sunne at the tyme 
ofthe obſetuation. B D. che eleuatiõ of the Sunne. BA. 
the complement of the eleuation. A C. the complement 
oſthe latitude. - BC,the ark of the circle of declination, or 
the chotd ofthe ſame ark. FG E. the plaine of the Horizs, 
Now from the three angles of the triangle A B C. let fall 
3. perpendicular lines to the plaine of the Horizo A G. CH. 
and B; K. and by the 6. of the 11. o. Eaclide, theſe three lines 

hall be paralleles. | | 

Then let fall a perpendicular line from C.vppon A G. in 
che poinct L from B. an other perpendicular vppon the ſame 
ne A G. at the poinct M. And from the ſame point M. ett& 
z perpendiculat line to N. which ſhalbe parallel and'equall 
Deere, ioyne B. and. N. together. So haue youa tight- 

trian 


gle. B M N,whoſe angle at M. is equall to the an- 
ple A. ofthe ſphericall triangle AB C. By the 4. definition of 
the 11. of Euclide, for the like reaſon is of obrts angles as of 
acute or ſharp. And the fides therof h; M. and MN are giuen 
M che ſine of B A. and N.cquallto L C. che fineot C i 
WS | 3 * And 


of the Cumpas. 
And the third fide B N. is found by ſubtracting the ſquare of 


NC. frõ the ſquare of the chord B C, as in the 47. of the fuſt 


of Euclide. 

And in rigbelinad triangles, the three fides b ng giuen, 
the angles _ inen,by the 44-45 .&c,of the firlt of Re» 
giomontanus and bythe ere 7-propolition of the 13. Chapter of 
— his firſt booke. | 


For example 7 rake the former obſer 72 


uation 2. the 16. October 15 8 0. 
and work as followeth. 


The elenation of the Pole C E. 1. d. 52. the ſme thereof 
{H.; #297; The elenation of the Sunne B D. y. d v.the 
' ſme thereof B K.29237. Thearke B(.102 4.30 the chord 
thereof BC.is5976, The complement of the elenation of 
the Sunne B A. 74. d. o. the ſine thereof B M.g5630, The 
complement of the latitude A C. 3 J. d. 2 b. the ſine there L C. 
62205, equallto MN. Nom ont of C H. Jae. ſubtract 
N H.equallts BR. 29 23. Reſt MC. a9. 

Then out of the chord B (ſquared, 24328512576, 

Tale the ſquare of N C,———————2406843600, 


Reſt the ſquare of B N. = 21921 628976, 
T he roote thereofis,1489 59. the de BN. 
I N. 14 og. 


So are the three ſides of the triangle giuen. V. 6220 f. 
BAM, s 95030, 


A 


Now to finds the an 
A. ube bigger * 


le M. I. ſubtrat from the ſquare of 
is, 9145096900. the ſquare of 
D. 17 AN, 


wm -» OS. . 
N o 
= ” » 
b = * 
2 
12 | Q oy 
* - 
* 


MN.the leſſer fide wbich ir. f #694620 . Reſt gay fog 
which dinuded by the baſe BN.1 480 giueth gu which 
number take out of the ſaid baſe reſt,1 12427, the batfthers 
of. 5821 4.it I N,the leſſer caſe or ſhorter parte of the bafe di- 
nided by the perpendicular line Ai I. faly"s v pon the ſame fro 
the obtuſe angle Mwhiche ſuprratted from the who!e baſe 
IN. 40g. leaueth I B. 9 845.the greater caſt or longer 
part thereof, (YI WHITE 


— * 


Ne ii it manifeſt that theſe two caſes or parts of the baſe 
Jud N. are the fines of the two ſharpe angles I A B. and 
N M lade of the obtuſe angle M. by the perpendicular fal. 
bing from the ſame angle to the baſe,and the arks of ibem ioy- 
wc e. the qu. antitie of the obtuſe angle N AJ. 

There fore to reduce them to the numbers of the [mes, firſt 
for the greater caſeB1, making B M the whole fine, ſay. 
_— BA. .. 
F. 95639.gine. 100000, —thenſhall.g1 #45. fine, 96042, 


 Thearkthereofir73 d. e. H. Againe forthe leſſer caſe, 
waking V. the whole ſme, ſay, ELLA 
J. 62205 ,gine.100000,— then, 56214 . gineth. 90376. 


Whoſe arkis 64.4, 3.45. And addyng theſe two arks to- 
gether they gine 13 d.2#,2;".the ark or quantitie of the ab. 
thſe angle VA B. eguallto the ſpherical angle B A C. end 
dedntiyng it fro the Semicircle 1 80.4, there reſteth 4d. L. 
$7." the angle FA D. the Horiz.ontall diftance of the Sunne: 
Azimnuth from the meridian, ſubt rattyng that from 52.4, 
35 the variation found yppon the Inſtrument from North to 
Weſt mthe fornoone reſteth 1 1. d. . 23.” the variation of the 
| Needle from the meridian , the thyng that was propoſed to be 

found, And comparyng the ſame with the afternoones ob ſer- 
nation, you ſhall finde it 11,4. ; 1.57 the cauſe of this diffe- 
rence I haue declared in the former (hapter, © 


-» Ifthe Reader be delighted with varietie of vemonftratt- 
, : ou 


oſ the Cumpas. 


dn ok this matter, let him peruſe the 24+ p2opoſition of the 4; 
of Regiomontanus, and the 13. on ofthe 14 Chapter 
of eglmonrancs andthe x dn cer 


But whereas pou ſee this calculation ta differ from the 
foziner in ſoine odde ſeconds, the reaſon thereof ts not as it 
might bee taken the different nature of the rules, but in woz- 
kyug thereof, omitting the fractions in the diuilions, and neg- 
lectyng the pꝛopoꝛtionall parts ofche ſines and axe. 
In theſe exãyles I haue vſedÞ abzidgeed table of ĩ 00000, 
che whole ſine, which though it giue ſome caſe in the wozking, 
pet it ts not ſo exact as that of i 0000000, of Eraſmus Rein- 
holdus. Unto the which, with bis Canon fœcundus aunſwe. 
rable to the ſame, if the third Canon of the Hypothenuſaes 
were annexed, we ſhould haue an entire table fo2 the doctrine 
of triangles, that might woꝛthely bee called The table of ta- 
bles. hiche thyng though Georgius Ioachimus Rheticus, 
haue well begun and framed it oꝛderly frã ten minuts to ten: 
pet is it left very rawly fo ſuche as deſire the exact truth of 
tchynges. I haue therefoze foz myne owne cafe and vſe, calcu⸗ 
lated the complement of this table, and almoſt ended it, fo2 the 
whole quadꝛant from minut to minut: whiche if in the meane 
tyme befoze I haue finiſhed, I chall not linde it extant by any 


other, A will publithe it fox the commeditie of all fuche as ſhall 
haue occaſion covſe the ſame fo Nauigation and Coſmogra- 


pby. 


To finde the eleuation of the Pole, Situation of the 
meridian, and Variatiõ of the Needle at any place 
by the Sunne, vpon rwoo obſei uations cither in 


forenoone or aſternoone. 


G The ſeuenth Habter. 


berens in the thyer laſt Chapters, the groundes of 
N de calculations conſiſt in the elcuatlon of rhe Pole 
e begiuey, which theng ta knowe is na ar an 

cut, 


cult, then the cheefmarter tbat is by themrequired c Foz the 
1 g baue rheeflyb lo 


ſolikewiſc,vpon'twoo ouletuations by 


tions malt hane conuenieut diſtance g tyme betmerne them, 


map remaine immoueable, but infattn 


Olche Variation 


the fiadpng thereof, depende onely 
the menalanalttoreatthe Duiine | 77 — 
cercaine falſe and groſſe rules of po eftaree, 
Therefoze J hane thought good, that as J haue ſye wer che 
— . var iatiũ = any 1 — 2 —— 
2cnoone 02 afternoone,t tude ace pꝛeſuppoſed: 
Sunne, either in 
fozenooue 02 afcernoone, to ſette doune the waie and maner 
hom to linde the geuation of the Pole, ſituation of the mera 
an, and variation of the Needle in any place by the Globe,” 
But this pou muſt alwaies regard. that 


ater the better: So as the higher elenatton bee tiotta- 


the gre 


ken nere the meridian , the lower eleuat ion the nerer it is ta⸗ 


ken to the Azimuth of Eaſt oz Weſt, 02 to the Dontʒon, the 
better, with which eleuations, vou are to note the difference of 
the Sunnes Azimuths oz variations founde by the ſhadowe 


vppon the Juſtrument erattip. en without that, the eleuations 


onelp are in vaine. 


Firſt it is requiſit, that your Globe be ſo fitted, that the 

meridian circle aud the Hoziʒon doe croſſe eche other at right. 
angles, and divine them ſelues equally into Semicirtles. And 

alſo that che quadzant of altitude (oz moueable verticall) bee 
placed duly vpon the meridian circle at the Zenith, ſa as being 
turned circularly, it may touche the Hozizon equally in euery 
part. Theſe thinges beyng duly conſidered, there needeth not 
any further regard to bee had fo2 placyng ofthe Globe, onely 
this you map reſpect in ſettyng the ole at aduentures aboue 
the Dozizon betweene it and the Zenith, that the meridian cir 
cle may cut the Hoꝛiʒon in iuſt degrees, ſo may your quadꝛãt 


- of altitude be placed at your Jenithj iuſtly vpon a degree alſo, 


Hoꝛiʒ on, ſo as it 
png the ſame you muſt 


regard hat youfoxce itnotfromone ſive (ey cop 
other 


Then muff pou faſtcn your Globe to 


op 3 
of the Cdtupas. 
other. but that it re ſt eguldilt at in the ſame, And hauyng votir 


Globe chus diſpoled. it is ready foz you to apply your obſerua 
tigus vpon ,which pou ſhall thus doe. 
Firſt, take pour higheft elenation,andnote itvpon your 


quadꝛant of altitude, and place the ende of the ſaied quadꝛant 
vpon the Hoꝛiʒon at 10. 15. 03 20. d.frd the meridian circle, 
(but the nerer pou ſet the ſame to the meridian, the moze con- 
uenient[p, without impechement, will pour triall bee made.) 
Then giue a pꝛicke vpon the Globe in the Azimuth, that the 
quadꝛant ſheweth at the degree ofthe eleuation, noted vpon 
the quadꝛant, then againe note the leſſer eleuation vpon the 
quadzant of altitude, and remoue the ſame vpon the Yozizon 
(from that place where it was firſt fixed, cowardes the Aʒi⸗ 
muth of Caſt oz Weſt, whiche ſhalbe nereft the ſame ) ſo ma · 
up degrees as pou finde the difference of Azimuthes betwene 
the twoo eleuations by the hadowe ofthe Sunne, vpon the 
inſtrument of Uariation, and ſtaiyng your quadzant of altt- 
tude vpon that poinct of the Do3izon:note alſo pour leſſer e- 
leuation in the ſame Azimurch vpon pour Globe, This doen 
pou muſt baue a paire of Calliper compaſſes; ſuche as mate 
conneniently reche to 113. d.. ofthe Equinoctiall of pour 
Globe,(whiche is a quadꝛant, and the greateſt declination of 
the Sunne ) chen pou muſk conſider whiche of the Poles ofthe 
wozlde is eleuated aboue pour Pot30n, and whether pour de. 
clination bee towardes, oꝛ from that Pole, that is tu ſaie, whe⸗ 
wendy qa be betweene the eleuated Pole and the Equie 
iall, oz the Equinoctiall betweene the Sunne and che 
Pole. Jfthe Sunne bee betweene the Pole and the Egui⸗ 
noctiall, then axe you to ſubtracte the declination from 90. d. 
Ik the Equinoctiall bee betweene the Sunne and the Pale, 
vou muſt adde the declination to 90. d. And take the ſame re⸗ 
mainyng 02 collected number of degrees tc. with pour com- 
paſſes vpon the Equinoctiall, And ſett the one ende of your 
-compaſſe at the pꝛickt made vpon pour Globe, fo2 the higheſt 
obſeruation, and with the other ende deſcribe an arke o2 peece 
ofa cit cle, vpon the lame ſide ofthe meridian 25 your paicke f 
L. J. 3 
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Olcke Vatlation 
e wich 


is on, from the meridian to the Hozizon, Then againe 
pour compaſle vnaltered, ſettyng the one foote in the ppicke 
for the lomeſt obſeruation , deſcribe an other peete of a like 
circle crollyng the fozmer. The poinct of the interſection,02 
'croſſyng of theſe twoo circles , is the eleuated Pole, to the 
whiche if you remoue the quad} ant of altitude, you ſhall finde 
what the eleuation thereofis . And the poincte chat the ſam? 
quad1ant ſheweth vpou the Hozizon,ts the interſection of the 
meridian and the Hozizon,the {ojizontall diſtance betweent 
this interſection, and the Azimuth of the lefler obſeruation, 
fubtracted from the ſemicircle,oz 180. d. leueth the Doziʒon. 
tall diſtaunce of the ſame Azimuth from the true meridian, 
Oo haue pou the eleuatfon of the Pale, and ſicuation of the 


Nom il you compare the 'Dozizontall diſtance of the A. 
'3imuth of che Sunne, from the meridian at the tyme of the 
obſeruacton, with the variation by the Sunnes ſhadow found 
vpon the inſtrument , at the tyme of the ſame obſeruation, 
and takyng the one out of the other, the remainer ſhalbe the 
true variation, whiche pou are ts accompte, as in the latter 
ende of the third Chapter is ſhewed. So haue pou giuen the 
eleuation ofthe Pole, the meridian,and Uariation of the Mer⸗ 
dle, che chynges pꝛopoled to be ſhe wed. 


Example of twoo obſeruations made 
t Limchouſe the 29,0f Julie 58x. 
e in the ſorenoone. 
The firſt elemation 21.4.0, Uariation 100.4. 20. from 
, North to Wefte, The ſeconde elenation go. d. , Daria. 
tion 4. d. o from North to Welle, Difference of the eA- 
zimuths , d. 30  Thedeclination 7484. . Vortheriy. 


IL I'D B. be the Horiz6 ofthe Globe. C AB.theme- 


* © ridiancircle, FGA.the Azimuth ofthe greater eleua- 
tion ſhewedby the quadrant of altitude ma. the Horizon 


F. ro, d. from the metidian citcle of the Globe C. FG. 
at”, | _ the 


. the greater eleuation marked ypontheGlobe at G, FD, 
the difference ofthe Azimuths yponthe Horizon, 5 2. d. 30. 
E. the prick of the leſſet eleuation marked yponthe Globe in 
the Azimuth AED, | 

Then openyng your Cumpaſſes to 73. d. 46. a the Equi-'+. 
noctiall( which is the complement of the declination) and ſet: 
tyng one ende vpon G. che poinct ofthe greater eleuation, des 

ſcribe with the other ende, an ark oz peece of a circle at H. 
This done, ſet one footeof the Cumpas vnaltred in E. the 


leller eleuation, and with the other ende deſcribe apeecr ofa 
1:4 el | E. ij. circle 


M.t: > _F,. 5x 
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circle crollyng the lo mer ark at H. this interſection all bee 
the elcuated Pole. 
Then ſet the quad ant of altitude vnto the poinct H.and it 


will ſhewe the meridian to croſſe the Pozizon at K. Do ſhall 
vou haue the eleuatisn of the Pole K H. 5 1. d. 4.02 thee about. 
And the true meridian K A l. And from K. to D. the Voꝛiʒon⸗ 
tall diſtance 90. d.. which ſubtracted from K I. ĩ 80. d.the ſe. 
micircle ofthe Hotzon,reſteththe ark D I. 89 d.. che dill Ace 
ofthe Azimuth of the firſt obſeruation from the meridian J. 

which diſtance compared wich the variation found vppon the 
Tnſtrument at the firſt elenation 100. d.; o and deducted krõ 
the ſame,reſteth 1 1. d. 2. There foze I lap, the true meridian 
ſhewpng the Pole Artik is 1 1. d. 3. to the Meſtwards ofthe 
magucticall meridian ſhewed by the Needle, aud conſequent» 
22 variation of the Needle 11. d.. rom the Nozth to the 


In this example the detlination is ſubtracted from the qua: 
mant, becauſe the Sunne is betweene the Equinoctiall and 
the eleuated Pole, but il the Equinoctiall were betweene the 
eleuated Pole, and the Sunne then ſhould you adde the detli 
nation ta the quadꝛant, and with that diſtante taken vpon the 
CHIN Cumpaſſes,pzoceede as in the foxmer 
examp 

Theſe examples that I haue ſhewed, and ſuche like expe⸗ 
riments to be done vpon the Globe, are eaſie to de conceiued, 
and the reaſons very manifeſt;but che truth ofthe matter cons 


: . andthe opderly aps 


plication and handlyng of them. 
I migbt bert baue annexed the miner, how vpon two ob⸗ 


ſeruations of the Sunnes eleuation in foꝛnoone o afternoone 


and difference of the Azimuths , to calculate the premiſlſes 
moze exactly by the table of Sines and doctrine of ſphericall 
ertangles:but that it is a very tedious wap, and my meanyng 

is rather to giue the Reader a p2oof of the leaſant vie oftheſe 
calculations ( I thinke J haue ſufficiently done in the 


kozmer Chapters) then toclop hym at che firlt with —_ 


of the Cumpas. 

and painfull pꝛacriſe of many examples, Notwithſtanding, fo 
the ſatiſfaction offome, J will bier fly let down the grounde 
and ſumme ofthe wozk, which is this. 

The complements of your two eleuations, aretwoſives 
of a ſphericall triangle not rectangle , The angle by theſe two 
knowenſides contapned at the Zenith, is giuen by the diffes 
rence ofthe Azimuths oz variations vppon the Inſtrument. 
Mhereloꝛe by the 28, ofthe 4. of Regiomontanus the third 
ſide( whiche is the ark co betweene the two eleua⸗ 
tions) and the other angles may be giuen. 

Then baue you an other like triangle, whoſe ther ſides 
are theſe: the firſt, one ofthe fozeſaied complements of cleua⸗ 
tion:the ſeconde,the arke of che circle of declination, betweere 
the Dunne at the inſtant ofthe ſame eleuation, and the cleua⸗ 

ted Pale. The third ſide is an arke of the meridian betweene 
the Zenithand the Pole: whiche is the complement ofthe eles 
uation ofthe Pole, oz latitude of che place, The twoo ſtrſt ſi⸗ 
des are alwaies giuen. Foz findyng the third ſide, it is nereſ⸗ 

ſarie to knowe the angle that the twos giuen ſides concaine, 

whiche is the difference oftwoo angles, whereofone is an an: 
gle of the firſt triangle giuen, the other an angle contained be« 
tweene the arke ofthe circle ofdeclinatton, and the third ſive 
ofthe firſt triangle, whiche angle is diuerfly founde, and bee: 
png founde and ſubtracted from the ather angle, oꝛ that from 
it, the difference is the angle of this other triangle: And lo 
baue pou in the Sphericall triangle ewoo ſides, and the angle 

by the ſame cwoo ſides contained, giuen. And by the ſame 28, 

of the fowerth of Regiomontanus the thirde ſide is found, the 
complement whereofis the eleuation ofthe Pole, 

Aud the eleuation of the Pole, and declinationof the Sun 

beeyng giuen, the fowerth Chapter cheweth by one obſerua- 

tian, to fiude the Ulariation of the Needle, EW 8 

| Jo 
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dian, on the other ſive 


Pole of che Magnes. 


— ' | ' k N _ 
OftheVarlation 
Of the Pole of the Magnes, 
. 


"4 
# 


4 


Noth to the Eaſtwardes. Now vpon theſe groundes J find 
by calculation, the Pole ofthe Magnes, o? the interſection of 
the twoo Magneticall merivians , vpouthe ſuperficies of the 
earth, to bee from the Pole artike 25. d. 44. and in longitude 
180. d. 4 — inthe koꝛmer common meri 

It mate bee happely that ſome of you will bee deſirous to 
knowe the maner how this Magnericall Pole is founde out, 
that you me apply the ſame to like purpoſehereafter;Ther- 
foze Athought gook to lette doume an example of thefozmer 


[Et Abee the Pole Anik. P EE. che Equinoctiall. 

D A G. che common meridian of the Pole Artik, and 

V E AF. the meridian of London. 
LOT. the magneticall meridianfor London, B. for the 

place of London, H I. che quantitie ofthe angle of Variati- 


- 


on at the ende of thequadrantsBH,andB I. C. che inter- 
N — r anon 


ofthe Campa, 


= 


con of che two magneticall meridjans. CL. and C N. 
two quadrants ofthe ſaid magneticall circles, includyng t he 


ark L N. the quantitie of the angle at C. PA M. the S emi- 
circle ofa meridian croſſing the magneticall meridian of Lõ- 
dan in the poinct O. at right angles. 
Make out the quadrants I H K. and L N K. fo ſhall they 
croſſe them ſelues with the quadrant OA Kat the poinct K 
Nov haue you A B C. a ſphericall triangle, two angles 
vrhereof and the common conrayrnyns fide of them, are gi- 


uen. AB C. 11. d. che angle of Vatiation at Landon. 
2 51 er BAC. 


+ 


mentr,and KO rhe quadrant.Therefore the 4.41giney, 


Ofthe Variation 


BAC. 156. d. 30. the complement of = angle D A E. (che 
diffctence of — longitudes) to two right angles. And the 


fide A B. 38. d. 28. che com wplement oft -laticude df Lider. 
And in 4 ſpherical triangle, not rettangle, 
W/o/e t wo angles are giuen, and their common 


contaynyug ſide, the other angle and ſides halle 


knowen,by the 31.of the 4.0% Regromontanus. = 
Wherefore the arke A C. the 2 of the tO Poles 
ſhalbe given, whichis the thyng required. 
For as the fine of B H.is to the fine of H Lſois the fine of 


B Azothefine of AOand three ofthew beyng giventhe 4, | 
is found, SY 

90 0. 11.4. 71. 27 65. 

B H. HI. B A. AO, 
If, 100000 .gine. 19509 ,—then, 6220 f. giueth. 1215. 


— . 


Now at AR. is to A H. (the fines I meane 
but the three firſt gre 9 0 A K and A H.by the 


$3.2, Jin. 90.0, + 52.4, 
K A. AH. KO. OG. 
F. 99261. gine, 7$297.——then.100000.. gineth,7 8579, 


5 4 O. (abe cem 3 


laſt founde:) ſo u E. to E A. the quantitie of the angle 
3 0. 
. 37.50. . 90.0, 11.12. 
B. 30. Aer. 


if ae OS EAT 100000 Linethg 7724, | 


EA 4.4 12 the 


quaritie of the ang 1E 40. 


I Files I om E TS 1 27257 the quantitic of i the 
whole an — 2 eA l J. the quant 74 of the 
ad 4055 the » 1720 9 he oppoſit 224744 


Ang 


n 


Andas A P. ute D. ſuis A R. ts K N. 
90. %% 75.1 el. 
4 3 + / AK. KN, 


1 


If. 100000 , gine , 96726 ,—then, gg 261. giueth. 2601.1. 


The complement of whiche ark XN. i NE. s. d.. L. ne 
guantitie of the angle ACB, Anda, NL. ute M C. ſors 


10 .t0 4 C. n berefore I ſay. 


16,44, 90.0%, 6,58. 25:44, 
NL. NC. AO. AC. 
If. 27 9 54+ giue. 1000004—then, 12135. gineth. 43410. 
| ©. Whichisthediftancrof the Pole of the Magners from the 
Pele Artil;the thyng that was ſought, 
Of the poinct ReſpeCtiue, 


C The ninth C hapter. 


Auyng ſhewed in the fozmer Chapter, 
vpon the groundes therein ſpecilied, the 
place oł the Pole ofthe Magnes , vppon 

| the ſuperificies of the carth:there reſtech 
| now to bee declared, ofthe poincte Ree 
17 BG | ſpective, where it ſhould be, by the newe 
—— —pꝛopertie founde of the declinyng ofthe 
Needle, at this place fo) London 71. d. 50. | 
Firf it is to bee conſidered, chat as the Magneticall mee 
ridians doe croſſe them ſelues at their Pole, befoꝛe ſpecific: 
ſo doe their plaines likewiſe croſſe ina tight line, paſſyng by 
the ſajed Pole, and the ceutre of the earth. Then pꝛoducyng a 
fraight line, in the Magneticall platne of London detlinyng 
fromthe plaine of the Dozizon 71. d. c. where the lame dath 
trolle with the ſoꝛmer common ſection of the twoo planes, 
there by reaſon ſhould the poinct Reſpectiue dee, Ulhiche ins 
ter ſection R 


ee the E 


th . my \ * — or: A. * e ; = ay - * 1 
Ofthe: | 


quato)', and 
— olthe tarth) andthe vifnce 
We Wee E Nb Wel 


\ 


oak. C.ſoi8QX.roQR. But the three firſFare 
knowne, 


E by the q.ofebfi 


T Erthe circles be as inthe laſt demonſtration. And d. 


the centre of the carthe, Then QA. the axis of the 
worde. QC. the common ae the magneticall 


BZ.the line ef the Needles declination croſſyng 
the ſaied common ho Lite the point reſpe- 
| Ake * at be angles X, 


QTa 
eee emer of 
ade f from the axis. Now 


Q the ſeconde right fine of the ak C T. 9. d. 4. 
(the differenceofthe ark B T.yr.d. 5 And i C. 5. d. 4% 
Then mol rag 


ark B T. Wherſore C 
fine of the: 8 


be giuen, 


or whole ſme, and X.the'ſe= - 


ofthe Cumipas, 


% Lr, „ n 1 2 
151 . 9 0 QC. | 4 \QX. 1 OR, 
If. 9 #7 50 ene, f oe -#þ 


So haue I Q R.inſucheparts as the Semitliameter of the 
garth 2 7 1 00000.xhich(bemg reduced into miles accomp- 
ting 3436 4 for the Semidiameter of the earth)do g Ing 1084, 
miles an '* whiche is the diſtance of the point 2 R. 

rem the centre of be carth Q. 


4 22 Q C4, to C. oO Rio RS. where fore 2 


and Q R. beyng Linen as before, CZ. the ſme of the ark C 
likewiſe kyowne,R S. falle ginen, 
| 2 ＋ 4 n . 
QC,  / 00. OR. RS. 


If. 100000, 4 43440 .—then. 31472. gineth. 13705. 


Which beyng in the parts of the (mes, I reduce into miles as 
before , and finde the ſame go. milet and :; n luche is the di- 
ftance of the pomtt 3 * oy the axts of the worlde 

A. 


Of the inconueniences _ Ades in ayüng and in 
deſcription of Countties, cauſed by the Variation 
of the Cumpas, | 


9 The tenth c bapter. 


2 all ſeachartes generally, whiche are made 
ichout capſidcratis ofthe variation, att com. 
w | great 8: 8 | 


0 welted roi the true courſes —— one place beareth from 
an other by the Cumpas, o els in letting the parts to agree in 
their due torres, thei haue placed them in falſe latitudes, oꝛ a- 
byivged,01 ourrlretchedthe true diſtances betweene them. 
of In 


S 


1 l, ginn. . 


Jamar” 


— or ren ee — —— — „0007 
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made fo; Newfoundtande ; the 

to Cape Raſo is dut Wi ie, 
— — ——— 
whole wiers art ſettt at 4, a not⸗ 
Itchſtandynꝑ Silly beyng in — 50. eine mo: Cape 
Ruſo in Newfoundland wfomdrrodervurtn 6.6, j,which 
is 3 d. · leſe then the latitude ot Silly, 

Dy mat a ſhewe ol re loꝛmation of this erroxy(tauſtd by 
theUarizciorand ſet — — 
wgiue —— 
the plat againſt that roaſte, a new ſkale o latitude 
pon the line ef South and Noth, and ſome other haue placcy 
the ſame vpon the line o Nozth Noꝛtheaſt, x South Sonth⸗ 
Weſte, ( betauſe that poincte of the Cuinpaſſe ſotweth the 
Hole nettit in that place)and baue furniſhed the degrees ther · 
of , agreeablyto the latitude of Cape Raſo: andbp that meas 
nes hae had avooble ſhale flare ,onefo the Ealterco« 
— OERNG: But how arte the ſame hath: 


wg — — — 5 dxFiupng anphelpe to Noe 


— rs Want 4p 
volage to plac blank: 
Firma cheir 1 9 — e — 
tyme — vartation 
r —— ſeemeto kerpe 
chem ſelues neerer the paraſiell, pet ehe ſame in Naulgation 
wozkerhthe greateſt confuſionofall ther,qudthertfoxe es to 
det vtterly aboliſhed, 
In dur from hence Eatwardes tos. Nicolasin 
—— Narue in Livonia dæc. theYParine platten 
are deſcribedby our common ſailyng Si s, 
Prhcnertimaſcevratng rooms — | 


" elebeiingla/ 


bythe truemeridians refozmedly ſet doune,declining from 
alell meridians ofthe plat , doe neceUlarily widen — 
-(trainhten to 


vyng, that is the belt meanes hetherto knowen, to refozme in 
er eee 


ons that wait 
+1] Ans albecitthele plattes ſerue verie well foz thoſe Naui⸗ 


Fatious,yetbpmeanes ol the variations confidered,the ſozme 
vfchole coaſtes ia ſodiftozted from the right ſhape it ſhould 
beyng truely deſcribed vpon the Globe 02 otherwiſe in 
z, acrco2dyng ta the true latltude and forgitude ; That 
whereas the Natue (beyng in latitur (59. d. . and in longt⸗ 


S: Nirolas g. d. 0. in longitude to the CA eſi artes (S. Nico- 
iti latitude 64. d.3 5. and in longitude from London 
35d. 50. )Inthe fallen lactsbyougherobeximthemert: 
Nano Colmogorod, (whiche is in latitude 64 ,d.-o'; and 
in ongiode from London 37. d. 45.) whiche is 1. d. 55+to 
the Ealtwardegofthe . d. Nicolas. 

In the Mediterranean Sea, and in the coaſtes thereof, 
whert,ingreatreaſonhouldbe the perfecceſt deſcriptiong of 
the wozlb,fo2 that iu thoſe parts haue bien the ſeatta # ebodes 
of themoſte famous and learned men tu all ages, we ſec not · 
wichſtandyng in the Marine plattes of thoſe partes, groſſe 
committed, thzough want ofknowlerge of the varta · 


344.9} 03 degrees erropinche tit of places, 
But thole defectes of the latttudes, haze been brit well 


reformed » by the famons and learned Gerarous Mercator 
(whom N honour and eſteemt aa the cheef Coſmographer of 
the wozld)in his vniuerſal Bapp, which though be baue mate 


want of conſideration.of the Uariation, and partly by ag mt 


tyng his degrees 
r Acre foz ſuche tobeholde,as dudit in Coſmographie, uy 
F. lij. readpng 


tude kram che meridian of London 26. d. rc.) ſhauld he front 


exxoꝛs 
tion and the uſe thereof , in whiche chei haue not eccoinpted ol 


with ſailyng lines. ang dedicated to the vſe of Seamen, vet la: 
of latitude towardes the Poles, the {ame is 


Tor hath growen by taking 


London 29. d. TAherfoze 
that coaſte, he was foxced to letke ſome other deſtriptian ta 
ioine withic,+tooke as appeareth the Mappe ol Olaus Mag. 


; Uariacion there is yet another inconn 


Oſche Variation 
K bponthe larve;; theto bee d\td.in Nouſ- 


ration at the ſea. . 

„Gere tinte ame Uninerſall Pappe,anvlikewtl 
— ——— III 
a greate twoo Wardhouſes diſtant one from 
the other aboue 20. d. in longitude, whereas in detde thei are 
bat one thyng . and no ſuche diſtance betweene them. Chis ers 
Wardhouſe, and the Seacoaftes, 
from thence to S. Nicolas, Vaigars and the Ob ec. out of the 
Mappe of Anthony Tenkinſons trauaite to Boghar and Per- 
ſia. In the whiche J placed that boꝛder ol the Dea coaſfte, and 
for ſome catiſes went no further in that de ſcriptiã then Ward 
"houſe, whithe is in latitude 70. d. 3. aud in longitude ram 
to arcompliſhe the whole bowerof 


nus of the Noꝛth countries, wherinhe found likewiſe Warde 
houſe, but falſty piated, in latitude about 19. d. too muche, and 


in longitude as muthe too little, the which, although be might 
take to ber the ſame ſpetilied in Maiſter lenkinſons Mappe, 


vel he was conſltained to ſeparate thẽ che laled diſtance of 20, 


d. in lõgitude(oꝝ to leaue there ſo much ſuperflusus roome ) o. 
ther wile he ontvhanie thꝛuſt the Sonth partes of thoſe cell | 
 kriestogerhers,andconfcunded the whole deſcription, 
And albeit he had had the entire ſailyng plat, that wee vſe 
bop boſe partes vet if he had not knowen the ſecret effect ol 
the Uariation in the makyng thereof, he might bane fallenin- 


to the like abſurditie oꝛ worſe, But ofthoſereaſtes and ok the 


in warde partes ol the countries Ruſſia, Muſcouia &c. I haue 


a = ml is plat and deſtription, by myne owne experience 


and trauailes, bothe by Sea and Lande to 
partes, whiche J gaue to her Mate tie; in 


Beider theſe and like imperfections 


i 


Anno x 


adyng of he 
e, whiche often» 


tymes encreaſerh the immer erwarte, michel ts , thepticrs 
placyng 


Wache Tre? 


2 the wiers fixed to the Flie ol the Cumpaſſe. 
varietie of ſettyng the wiers,hath cauſed greate t 
fuſion in Mauigation, and in other accomptes of Sea cauſes, 
foxwhenitis ſaled , that from. ſuche a heablande ,, to fuche a 
platt is ſuche a courſe, oz at ſuche a place the Poone vppon 
ſuche a poincte ofthe Compalle maketh the ll Sexcit tare: re- 
quilite to bee demaunded, by what Cumpalle the obſeruation 
was made, whereas if the wiers had not been alteren from 
che Raꝛth poince ofthe Flie,(whiche J wiſhe had neuer bern 

any where)chele doubtes had been auoides. 
It behoueth theretoze all men that will make Hydrogra- 
phicall diſcriptions fo2 the vſe of ſaylyng, to haue ſpeciall re. 
ganeatce ume by which their obſernations are made, 
and if they collect notes made by ſundꝛp Cum paſles of diners 
ſetts, they ought to reduce all the varieties vnta ſome oue cer⸗ 
taine, and to giue notice of the ſame, in their platt: And not to 
make a confuſed mingle mangle by iopning together all vart» 
eties ol obſeruations, notes and repoztes, as the Portingales 
and Spaniards haue done, ii compoundyng rheſe.Noxthpares 
ofthe woꝛlde, with their owne diſcoueries, without conlivera-. 
— ol che diuers ſo2ts of the ſeuerall cunipaſſes by which thei 

made. 
Alla it imponteth all Pailters , Nilots and others by what 
name ſo euer that ſhall giue directions in anigatid, to looke 
tirtumſpectiy to the * the wiers ol the Cumpas by 
— mo;"ad that the ſame be cozreſpon- 
Sea Card that they ſhall vſc:thattsto 
ſxy,thae be ol the 


A he'd Cartation, chat che Cum⸗ 
pas was ol, by which the Carde was made. 

1 — in this our Countrey atquainted our 
ſeluescommoidy in dur obſeruations and Mauigations, with 
the Cumpas , whoſe wiers are ſet at . a poinct from Moꝛth 
to Caſt, A meant in the diſcriptions that I ſhall make, to ap- 
. plythe ſameagreable to the ſaid Cumpas, and wonld bſe the 


Ake without alteration (and alſo the ſtraight lines in Sea 
Carnes) TA Qouldlaple rounne abonc the wozdcomake.the | 


delcriytion 


r 
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n= ——— fere, 
rethbefocall 


other Sen Inllruments , is.very chilpilhlp a. 


ol the Pale and the houre and inKant — — . y,by 
—— — 1 45h i 
——— at Sea, the moſt tedious and vn · 
it to that purpaſe .it is alu by reaſon af the variation not cons. 
ſdrres, merefaiſe and errovious-. — — . 


N of Nontheaſt, be ſhall deſcribe a ſpirall 
line inelpning by little and little co warden the Pole, as in his 
demonſtration thereof in the ſame Chapter appeareth. But 
fo want ol due conſiverarion ofthe variation, his rules, rea. 
ſons and demonſtratiens, and ſuche others hitherto giuen to 


like purpoſes, are friuolous and falſe. 
Fox ithe direct his ſaylyng by the Cumpas (as ok nete ſſi⸗ 


tie he mulk, beyng the onelp Julfrumeni fox that purpoſe) it 


is ni\nifeft , that whether he ſaple Nozth oz South, Caſt oz 


ben ee, nee Halle 
e | ther keeps vuder one 
8 noz vnder one parallel of latitude, neither mas 
ſuch a ſpirall line to the Pole of che world as be demõſtrateth. 
His fault in ſettyng do wont thole rules is ſo muche the grea⸗ 
ter, in that he acknowledgeth in the Chapter next befoze the 
variation at Antwerp, to bee about . d. from JNath toCalt 
accozdyng Mereators poſition , of the Pagueticall Pole, 
which he alſo confirmethbyhisowneexperience, | 
But it ſeenietb he hath kollowed that excellent Mathema⸗ 
tician Petrus Nonius, eſpecially concernyng the ſaplyng vn⸗ 
pon the pointts of Ealk and Weſt . Foz he, in his firft books 
ofthe rules and Juſtritments of Nauigation, enfozceth hu 
ſelk to E demonſtrate, that in ſaplyng Eaſt oꝛ Weff, 
out ofthe Equinoctiall , the courſe is perfozmed by peeces ol 
great circles,and yet deſcribech a parallel. But bow that may 
ſtande with the pyinciples of Geomerry, I referrethe wdge- 
mentto the expert Yathematictans , fo) it is like as. a circle. 
uld be made ol ſtraight lines, which is impoſſible, - . 


matters , that he had not a right iudgement of the nature ot 
the Cumpas in ſapſpng(admitring the ſame ro ſhew the Bale 
thout Aariation) foꝭ if he had, he would never haue entred 
ſuche a Laby2iath as he did. But he though: it a great abs 
ſurd{tie that the Cumpas in every Pontz on ſhould fhewerbe, 
ee G.j. meridun 


Klett, oy by what other poinct ſocuer, the Cumpas hot ree. 
g alwates the Pole ofthe wozld, as he ſappoſeth, but 


hou pesreth inthe diſcourſe that he hath made of thoſe 
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meridian and Poles of the wozld by the points of South and 
Nozch, and by the poſaces of Eaſt aud Weſt to ſwewe in the 
Dozizou the verticall and Equinoctiall Caſt and TUelt(being 
a great circle)and pet in laplyng Caſt 02 Weſt, cxceptiuthe 
Equinoctiall,it Gould perfozme but a parallell, | - 
But it is ta be vnderſiood, that albeit the poincts , 02 ly⸗ 
nes of the Cumpas doe alwates in tuety Hozizon repyeſent 
great circles in the Ocauens, the points of South and Nozth 
the meridian, and the poincts of Eaft and Weſt che verticall 
circle of Eaft and Weſt, echt croſſyng other at right angles, 
and likewiſe of the other poincts. (The reaſon whereof is, be. 
cauſe the Cumpas liech every where leuell with the Poꝛizon, 
ſo as a perpeudicular line deſcendyng from the centre thereof 
ac right angles with the plaine of che ſame , willalwates fall 
vpon the centre ofche carth,and conſequently be the Semidi- 
ameter of a great circle.) So that where ſo tuer the Cumpas 
be caried, theſe.circles are ſuppoſed tobecariep about with it, 
and the view of tuery chyng in the Do2izon repꝛeſented by the 
poincts thereof, is ſikt wiſe in great circles: tt in ſaylyng by 
the Cumpas, the poincts of South and Nozth onely, de ſcribe 
great circles generally, which are the meridians, e the points 
of Eaſt and Wc, deſcribe a great circle in the Cquinoctiall 
onely:in all other places out of the Equinoctiall, they deſcribe 


but parallells. And the ſaylyng vppon any other poinct of the 


Cumpas, from any place, deſcribeth a ſpirall line accoꝛding to 
the angle it maketh with the meridian, And hereby in ſaylyng 
vpõ the pointts of Caſt oz IAeſt, out ofthe Equinoctiall, (the. 
Nonth poinct alwates reſpettyng the Pole) the courſe perfo)- 
meth a parallel, accoꝛdyng tothe diſtance ofthe centre of the 
Cumpas from the Pole, The maner thereof you may per« 
teiue by faſtnyng a (mall theed o2 Qirginall wier at the Pole 
of a Globe, oz centre of a circle, which ſhallrepzeſent a mout · 
able meridian ta bee caried about the Globe oz circle, and fire 
vpponthe ſame, a ſmall Flye af a Cumpas, lo as the line of 
South and Noth be anſwerableto the thyted oꝛ wier, and the 


rn... 


of the Cum pas. 

in turnyng the thꝛeed about the Globe oz cirtle, vponthe Pale 
0) center, ifthe renter ofche Flye bee out ol the Equinoctiall 
(between it and the Pole) albeit che points ol Ealt and Neſt 
croſſyng the ſame line and mone able meridian at right aws 
gles, dot ſhewe the verticall Caſt and Weſt vpon the Globe, 
which is a great circle, pet in carivng the ſame Flye vpon the 
thꝛeed oz moueable meridian, about the Pole o2 center, you 
all by the center of the ſame Flyt, deſcribe but a parallel, ac⸗ 
toꝛdyng to tbe diſtance thereof from the Pole of the Globe, oz 
teuter of þ circle, not vulike the circular motis of a Hoſe dꝛa⸗ 
wyng in a mill, who though he looke fo2th ſtraight ina right 
line, yet beyng faſtued tothe beameof the mill, is lozced to 
mate his courſe in a circle, whoſe Semidiameter is the lẽgth 
of the beamt contayned detweene the Po2lſe, and the centre of 
the mill, oꝛ milpoſk, | 

And as in the Equinoctiall , the line of Southand Noꝛth 
in the Cumpas(by ſuppoſition repꝛeſenting che meridian) is 
parallel{tothe Axis of the earth ( which is the common ſecti- 
on of all the meridian plaines) and the line of Eaſt and eit 
troſſyng the ſame Aris at right angles, repꝛeſenteth the vere 
ticali Eaſt and Weſt, which is the Eguinoctiall, imaginyng 
to deſcende from the centre ofthe Cumpas a line, to fall per- 
perdicularly, and at right angles with the Aris ofthe wozlde 
(whiche ſhall bee at the centre of the earth) and in ſaylyng 
Eaſt oꝛ Weft by the Cumpas , the imagined perpendicular 
line being caried about with the ſame(makyng alwaies right 
+ angles with the Aris) ſhal deſcrihe the plaine of the Equinec« 
tiall equidiſtant from the Poles ofthe woꝛld, and at right an⸗ 
gles with the Axis, and the poinct ofthe ſame line at the cen» 
tre ol the Cumpas , the circumference of the Equinocttall, 
bppon the ſuperficies ofthe Sea: So beyng from the Equi⸗ 
noctiall on either ſide, imaginyng the line ort South, + Nozth 
in your Cumpas to repꝛeſent alwates the irisof the wozld, 
and to lye parallel with it, the line of Caſt and Neſt muſt 
crofte the ſame Axis alwaies, at right angles: and ſuppoſing 
à line to fall from the centre of pour 1 to the Axis of 
; 1. the 
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the wohld, mabkyng tigt angles with the lame Aris. In lay⸗ 
— To Wc>t, that imaginedline 1 _ 
umpas ( (alwaies U with the — 
Dal deſcribe the pla ofa þ ah tn ge | 
ofthe Equiuoctiall, andshe poinct thereof at 3 — 
Cumpas, the circumference ofthe paralleNvypon the fupers 
ficies of the Sea: which parallell ſhould be1 
poincts of Eaſt and Weſt of the Cumpas eh line 
and Jon of he ſame-were parallel te the Arts U che darin 
as was ſappoſey:bix it is 10 Cutie} us they ä 
fromthe other, ſs dorth the verticalcireſeof —7.— . 
eee e 


| | 


en as the - 
7 99 — art ag Ma · 
to paſle it durt with ft 
ſache as int end hereafter to mitt or Na 
uigation, willeither frame their rules, prerepts, and Indru | 
ments, with regarde ofthe Tariation „s herein J heue the- 


3 | 2 e, of IP * as good none 


ben dee 
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of theCampes,,) 
e the application of the Variation to the vie of Nas 
„ation. 1 $A | 
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D Bon the Hy otheſis of the Vole of the 
* 94 Pagnes on the ſuperfictes ot the earth, 
TAL 4 and the 10 Relpertine in the bods 
0 — thereof, accozdpng to the former calcite 
N / Je: latiũg, might be inferred many plealant 
N DA E111 concluſions, both fo2 the longitude and 

ä ) lacitrde ok places. 

1 torchyng the paince Reſpectiueby the declinyng of 
the Needle, ſeeyng this is the firſt and onely experiment thac 
bath been made by tan not inkerr any furder matter thr» 
bf, then that whiche J baue already ſer do wne, vntill by obſer⸗ 

uations in other places, we ſinde how it will holde. 

Aud as fe the e it were generally tegular and 
tertaine, as in ſom wel ſeemerhtobe:(that is to lay from 
heuce Aeſtwigt eta incognita, Neu ſoundland, Flo- 
obs 855 that pa re, rthe coalt of Amaia) then might there 
he giuen e rules moſt certame and comniodioits 
fo the 775 Mauigation. 
| 9770 ae Pypotheſls ok the Pole of the Magnes 
955 85 om the Pole ol the wonld the greareff vartarion of 

Needle ia the Equinoctiall, ſho utd be(at.g0,d,ofLotigts 


pd hay from Noꝛth to Eaſt, 2 tonlequently the grea · 


teſt variation in the paralleſl ol 20. d. ſhould bee (at the longi- 

. po: Nee fi n Eaſt 81. d. 1. And in the 
.of longitude between the two Poles, (che 

| 1 115 cine And the fappoſes Pole ofthe Magnes,) 

there ſhauld the Noꝛth poinct of the Needle oz Cumpas re- 


ſpecting his own Polt, ew the South, and che South point, 


..the Nozth Pole ol the wozlde. 


But in my trauelles to the Moꝛtheſt parts, I haue found 


this polition of the nagncticall ole —— where 


G.i 


N 1 _— , ——_— —- — — 


vequire a volume, whereby ( contrary to my ſirſt intent) J 


Ofrhe Variation 
as the angle ol Aariation from hence Eaſtwardes in the pa⸗ 
81d. 14. tom Nozthto Eaſt as befoze. At the Jland Vaigats 
bepng in longitude from London 58. d. aud in the ſame pa- 
rallell of 50.4, where, by the Dy potheſis, the variation ſhould 
be 49 · d. 22. tem MNoꝛth to Eaſt, J finde the Nerdle to vary 
7. d. from Noth ts Teſt. Aud the like effect I haue found 
by diuers obſeruations in ſund)y other places of the Cat par⸗ 
tes. Abiche obferuations with many moze that I baue cau⸗ 
ſed to ber made, and daply pzocure to be done tn divers other 
Countries, Freſerue, with intent (ifit bee poſſible) to finde 
fome Hypotheſis foz the ſaluyug of this apparant confuſed it⸗ 
At Ratiſbona o Regenſburg in Bauaria , bepng in latis 
tide 8. d. 5 2. and in longitude 26.d.20\.where,by the fozmer 
politton of the magneticall Pole at 25. d. 44. che Uariation 
ſhould be 16. d. A. rum Noꝛth to Eaſt, Gerardus Mercator 
found the ſame ta be onelp 11.4. as I gather by his placyng of 
the magnetic all Pole at 16. d. 22. from the Pole Artik vpou 
his obſeruation made at that place: whiche confirmeth the re⸗ 
trograde qualitie in the Uartation from hence Eaſtwardes, 
as afoteſaid, - 
Whiche ſtraunge varie tie, I haue here plainly pzopoſed, 
to the ende that the learned ſozce might conſider thereof , and 
charpnyng their wits,ſee what p2obable cauſes and grounds 
they can alligne foꝛ the ſame. Foz, conſideryng it remapneth 
Awaies conſtant without alteration in eutry ſcuerall place, 
there is hope it may be reduced into method and rule. 
As fo2 that Neſtwardes, becauſe it carieth pꝛopoꝛtion, 


and hath ſome apparant regularitie, J will apply the ſame to 


the generall commoditie of all ſuche as ſhall trauaile that 
waies: which if J ſhould here particularly dectyher, it would 


ſhould farre exceede the bour ds of an addition, J will there» 


fore abzidge it ia a Hydrographicall Plar,wherein all ſuch ere 


been hitherto v{ev,ſhalbe ſo eh, 
whiche 


r925 aud defects as 


; of the Cumipas! 


which ſhall be eaſy koz the meaneſt capacities to conct iue, and 
ſerue mozeeffectually in vſe, then if Ichould haue exppeſſed 
the lame by multitudes of rules in + Therefoze foz 
this matter J referre you to the ſame , the whiche you ſhall 
looke fo2 very ſhoxtly, 


Ane v Fnſtrument for 
the Variation, 
8 IP 
9 — 5 
» > 


Etauſe I haue found ſome imperfections in the fir!k 
8 Inſtrument fo2 the Uartation(whiche notwichũ an⸗ 
. dyng doeth farre excell the Cumpaſles ot Uartation 
heretokoꝛe vled fo) chat purpoſe) J haue here ſer 8owne the 
fozme of a newe Jnrument , wherem all ſcruple of dontes 
and defects that might growe by the other is quite auayded. 
Mhiche beyng once exactly placed with the Needle vponthe 
line of South and Noth, will ſerue without remouyng fo a 
whole vaies obſeruation,the Index onely bepng caried 2 
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Inlrument, 


Theſe Infiruments are made by Robert Nor- 
man, and may be had at bis houſe i in Ratdlife 
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